BENCHMARKS
Indeed, very recently a PNK-treated RNase T1 ladder was used to align Dicer and RNase III-digested RNAs (19).
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The authors declare no competing interests. In this research, amplified fragmentlength polymorphism (AFLP)-based differential display was used to identify gene sequences that were differentially expressed in a UV mutant and a wild-type isolate of the filamentous fungus Sclerotinia sclerotiorum. One known gene (S. sclerotiorum hexose transporter, GenBank ® accession no. AAT74609.1) and several novel gene sequences were identified by this method. We sought to obtain full sequences of these genes from a genomic library of S. sclerotiorum. The conventional method for retrieving sequences from a genomic library is repeated rounds of library plating, plaque lifts, and hybridization to a labeled probe in order to eventually isolate and amplify individual phage clones containing the desired gene sequence (1,2). This method is quite time-consuming and requires access to resources for Southern blot analysis. A PCR-based method, inverse PCR (3), can also be used to extend short sequences directly from genomic DNA, however, we have not found that method to be very rapid or to work consistently. Here we describe a simple, rapid, and reliable method that we have used repeatedly to extend gene sequences from a genomic library.
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An S. sclerotiorum genomic library was created as follows: S. sclerotiorum genomic DNA was partially digested with the restriction enzyme Sau3AI (Roche Diagnostics, Indianapolis, IN, USA). The DNA fragments were size-fractionated on an agarose gel, and 5-12 kb fragments were excised and purified with a QIAEX ® II gel BENCHMARKS extraction kit (Qiagen, Valencia, CA, USA) and inserted into the BamHI site of the Zap Express ® vector (Stratagene, La Jolla, CA, USA). In this way, a library of overlapping genomic fragments cloned at random in either orientation was created. The genomic library was amplified to a high titer [2 × 10 9 plaque forming units (pfu)/mL]. The Expand ® Long Template PCR system (Roche Diagnostics) was used as per the manufacturer's specifications to amplify specific sequences from the genomic library. In each 50 µL PCR, 3 µL packaged, high titer library was used directly, without DNA extraction, as the template. Primer pairs consisted of one primer specific to the known sequence of the AFLP fragment and a reverse primer specific to the phage vector sequence flanking the insert site. After completion, the PCR was spun through a Quantum Prep ® PCR Kleen spin column (Bio-Rad Laboratories, Hercules, CA, USA). For sequencing, 4.4 µL (approximately 400 ng) cleaned PCR was used directly in a 10 µL BigDye Terminator reaction (Applied Biosystems, Foster City, CA, USA) as per the manufacturer's specifications. Isolation of individual PCR products was not necessary, as the sequencing was initiated from a primer nested 3′ from the AFLP-specific primer used for the initial amplification. The sequence reactions were resolved on an ABI Prism ® 3100-Avant Genetic Analyzer (Applied Biosystems).
For each AFLP primer used in the Expand Long Template PCR, two separate PCRs were carried out. One reaction used the T7 primer, which primes polymerase extension through the genomic DNA insert from one side of the insert site. The second reaction used the BK reverse primer, which primes polymerase extension through the genomic DNA from the opposite side of the insert site. In this way, as any individual fragment can only be amplified by one of these primer pairs, two independent genomic fragments were amplified from the library for each AFLP sequence (Figure 1 ).
Comparing sequences between these independently amplified pairs provided a measure of the accuracy of this system. We frequently obtained more than 500 bp of sequence without any mismatched bases. On average, in 11 independent trials, paired sequences had 1 mismatched base every 318 bp for continuous sequences over 500 bp long, suggesting that this method is capable of accurately sequencing DNA from fungal genomic libraries. Accurate DNA sequencing could be achieved despite the sequencing template consisting of multiple fragments of variable length, since they all had one end in common from which DNA sequencing was initiated. Interestingly, once new DNA sequence had been generated, new primers could be immediately designed, and DNA sequencing could be reinitiated from the existing PCR products. The sequence read was not limited to the size of the smallest PCR fragment, as the detected sequence was the sum of the signals generated from all the fragments to which the sequencing primer anneals. The multiple signals generated by the longer fragments compensated for the noise generated by the small amount of vector signal from short fragments.
In summary, this method eliminates the multiple plaque lifting of library screening and the digestion/ligation steps of inverse PCR and allows specific amplification of large phage inserts that can be directly sequenced. By utilizing this method, the isolation of full gene sequences and construction of knockout vectors can be made more time and resource efficient. 
